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(54) AZIMUTH MEASURING INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize a high-precision azimuth 
measuring instrument by correcting a fitting angle error between 
the direction of the input axis of a geomagnetic sensor and the 
direction of the reference axis of an attitude detecting device. 
SOLUTION: This device comprises the geomagnetic sensor 1 
which outputs geomagnetic data (mx, my, mz), the attitude 
detecting device 5 which outputs attitude data (pitch angle 9S, roll 
angle &phiv;S) on a vehicle, a fitting angle correcting circuit 3, and 
a fitting angle error computing circuit 4. The device is equipped 
with a fitting angle correction arithmetic part 2 which computes 
corrected geomagnetic data (mx, my, mz) by making fitting angle 
error corrections of the geomagnetic data (mx, my, mz), a 
coordinate converting circuit 6 which performs the coordinate 
conversion of the geomagnetic data (mx, my, mz) into local 
horizontal coordinates (X, Y, Z) and outputs the geomagnetic data 
(mX, mY, mZ), and an azimuth computing circuit 7 which computes 
the azimuth \|/c of the vehicle according to the geomagnetic data 
(mX, mY, mZ). 
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It 1 (Di&ffi^-% (m K .. m v ., m E .) tt. TfS<D 
(5) j£<DJ:9tC&b3ti5. 



50 



* I 



(7) 



11 
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mx' 
my 1 





f \ 

Mh 




0 


) 





1 A # z -A^y 

-A*z 1 A<f>x C T 0 (5) 

, A 4> y — A <J> x 1 

[ 0 0 3 1 ] ±*<Di&W$X*r- $ (m,., m... m..> * (m, , m, , m, ) tt. *5£©<fc5tcm>3n. Btft 

(6) 









m x 




mx- 


m y 


= Cc 


my' 


nriz 




m z ■ 









CCt, ±535©»iEtf WC, *K«W»*»iEtfWt 0 * [ 0 0 3 2 ] 



C c = 



1 

- A <£ci 
A <frcy 



1 

-A*cx 



-A*8» 

A <£cx 

1 



(7) 



A*«. A*„. A*cz : ^ltft«*ttfHCJ;iJSM»*tl^»iEfS 

[0 03 3 ]±»^ A<*>_ A* CT fe<fctfA* **>Kft<MI£ ^Mlt S4>©<b-rti«, ifiiMWcT 
B W*DJ:9fc. K«»IIW»ttni»4«c4s^r 20 ia<D (8 ) 5W»6hT. »«W»«EHB3*6tt. 

O«jEtf^jE0<ttir3n*4. A<f> ex = A4>, .A* v , m s ) awfe^sftTUtasna. 

cv =A<f> v , A</> CI =A</> £ 4ft *K Kf*Wft»»D2* 

r ^ Ua ^ (8) 



m x 

ITly 

m z 



C T 



0 

My 









mx 




m x 


my 


= c» 


my 


1Hz 













= C 5 {AC C T 



Mh 




f N 

<J x 


0 


+ 


*y 


Mv 




6 z 


k J 







) 



(9) 



[0035] ±&zmmor. wLttttPi&M^nmffi* 

mz = Mv+{A«i eos Osln* + A*» (cos*co*tf+siii«sin«sin#) 
+ A*j (-»in*eo»iP + co»*»infl ilinji) }Mh 
-a«iine + 3»*!n*eot8 + «tcoi*co«0 ■ ■ • ■ (1 0) 

[0 0 3 61 WttWft3S«iW@W4fctel>T. MIEtt *58c*sl»T. sin* i sinflB^K-tf Pitt »). cos* 

nrii = Mv + (A4>. »ln* + A<t» eoj*) M ti + tfi • • ■ (1 1 > 

[0037] -eur. «. St ®fc«fcc«i©S:fr<&*i6j Z1 fc«fct>m,. cti6©fB»*«KJ:or^* 

t»/cBS©Zf*ldWhni ©MS:. ^n?nm,„, m„, m 50 htiZ. 



13 

Oft) 



(8) 



m Z n ! 
171 2 e : 

nri2 • 
m 2 w 



M v +A4>« 
M v — A 4i 
M v — A$« 



Mh + ffi 
Mh + 6i 
M h + ffi 
Mh + tfi 
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• • • 



(1 2) 



[0 03 8] C© (1 2) 5££fflt,>-t. Rftttfll^A *-C#*. 

a*x=i/2 (m z e - m 2w) /Mh i 

t) /Mh J 



( 1 3) 



A 0 y = 1 / 2 (Itlil-mi 



[003 9 ] £/c. ^©^{44 1 IslfeS i*/c^C[Sj<<> 
#m z ©fii^mzi . mi, , m z „ £"3"£ J* 

/ mzi \ / Jin* i cos* i 



m it 



\ m z n /" 



tin* 2 



COS 4 2 



1 "l 
1 



\ Sin$n 



COS ♦ 



( A 0i • M h N 
A *> • Mh 

M v + a i / 



(1 4) 



1 / 



[0 04 0]_h5££. M=HE©^iC^rttS)€>i. K 20*K© ( 1 5 ) 5»»J:Cf < 1 6 ) S5*fflC>T*»*C4*« 

E = ( H T H )"'H T M OS) 

A*x= Si/M n \ 



A0y=ez/Mh /J 



(1 6) 



(ei, eili. E©*1- %2|R) 



[004 1 ] «±«C»?8Ute«Ot©Jg»©*ffifttt«l 

**W £ C £ ft < iEllKC*||©^rtt*iKWi" 5Ci*i-C 
c©£afc©J£»t?tt. *W©«»*fWW*ifiH 

A*tt©*(fil**W*W«:iElllcc^*>&«t < r . Btff W 

r^-5> 0 C©tSiE(CtJt^-C«. 

» ^Wc J; 0 «W £ C t ft < . BM* fcRz£*S»T * 

<fc , 3«M-fe>lM©m^^il*s&-p'Cfe. Rttttft 

•9-©w^>*SHa-rntf . >if©a^«: ^ x# 

[0042] ft*. f£tt©JI5«**6f*»lW*ft*W«: 

<t«^T&-2.o HJt©»«»*PIKJi»-r&^ 
(4ft ttffi^S-C* tcifi. 4%W©2rtiM8tilffitKf2. 

[0043] 



30 K*fj£rs*tEKin*.'t. tftffiSMH2>-y-©A*w©^r^ 
£. asi9«as«©3iip**©*i^i©iffl©w#wft»i6 

[0ffl©1Bf^j:3iW] 

[0 1 1 #fsw©— nss©^fls*7K-r^'a 9 ^s-c& 

So 

[02] $£3fttN*^-T^Pf ^0T?*4. 

[0 3] ffl®«iz>1f£^l$&ffl$£g©mttttftl£il£ 

40 [W-3©BWJ] 

1 tfefiB^-fe 

2 tttfWlMiiES** 

3 BttfWftlfiEiaK 

4 W#Wft»»BWiai8 

5 jfi&tttHSSE 

6 m®%&®& 

8.9 K4v* 

x' . y" , z' 3*A3!ifcSBM-fe>lJ- 1 (ci^n 
50 tcA£MWl& 



m, • x 

m, • y 

m« • z 

x. y. z 
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g 5 ©StgfAgBB*© X fStC fc W & 
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* mi &m&tii$im. 5 osmmmmmo z flitcfc^ * 
x. y. z (z«i&ssia:frfa£^ 



[01 ] 



[021 





